Therapeutic targets in the podocyte: findings in anti-slit diaphragm antibody-induced nephropathy.
Recent studies have demonstrated that the slit diaphragm of the glomerular epithelial cell (podocyte) is the structure likely to be the barrier in the glomerular capillary wall. Murine monoclonal antibody against nephrin, a molecule constituting the extracellular site of the slit diaphragm, caused severe proteinuria if injected into rats, in a complement- or inflammatory cell-independent manner. In this proteinuric state, not only nephrin but also other slit diaphragm-associated molecules are down-regulated. These observations suggest that the antibody alters the molecular composition of the slit diaphragm and, thereby, affects the glomerular permeability barrier. Recently, it was found that IP-10, SV2B, ephrin B1 and the receptors of angiotensin II were expressed in the podocyte, and that their expressions were clearly altered in anti-nephrin antibody-induced nephropathy. It is conceivable that these molecules are involved in the development of proteinuria in this model. IP-10 is assumed to play a role in maintaining the slit diaphragm function by regulating the cell cycle balance of the podocyte. SV2B and ephrin B1 play pivotal roles in the proper localization of the slit diaphragm component. In vivo and in vitro studies demonstrated that angiotensin II type 2 receptor-mediated action enhanced the expression of nephrin. We propose that these molecules could be novel therapeutic targets for proteinuria.